
U
.S. DEPARTMENT OF COMMER

C
E

N
A

T
IO

N
A

L
O

C
EA

NIC
AND ATMOSPHERIC

ADM
IN

IS
T

R
A

T
IO

N

Geophysical
Fluid
Dynamics
Laboratory

Princeton, New Jersey

Precipitation from Mesoscale Convective
Clouds: TRMM Observations and GCMs

Leo Donner

GFDL/NOAA, Princeton University

I. GCM studies of the role of mesoscale stratiform clouds in the
general circulation.

     A. Heat source.

     B. Moisture sink.

     C. Mass fluxes and tracer transport.

     D. Size distribution of convective cloud systems.

II. Satellite observations of size distribution of convective cloud
systems.

III. GCM studies of the dependence of mesoscale stratiform
cloud systems on vertical velocities in cumulus convection.

IV. TRMM observations of convective and stratiform
precipitation and comparison with GCM results.
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Convective - System Size Distribution
(a) Cell Meso
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(b) Cell
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Mesosocale Clouds Generated by Deep
Convection: What Controls their Extent?

I. For condensate, increased precipitation efficiency in deep
convective cells can mean less mesoscale cloud coverage.

II. Cell precipitation efficiency increases as transit time spent by
parcels in deep convection increases, allowing more time for
collection and coalescence.

III. Transit time ~ Cumulus Depth/Cumulus Vertical Velocity

IV. Cumulus Vertical Velocity ~

V. CAPE ~ (Cumulus Depth)

VI.

VII. Transit Time ~ Cumulus Depth/  ~

2CAPE

∆T

∆T T cloud( ) T–∼

CAPE
CumulusDepth

∆T
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